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Description 

The present Invention relates generally to injec- 
tion devices for use with an external infusion sys- 
tem in which a desired fluid is subcutaneously 5 
delivered to a patient. The invention may be par- 
ticularly applicable to a disposable subcutaneous 
Injection set In which for example a soft cannula or 
flexible needle is inserted approximately normal to 
the skin to a desired subcutaneous Injection level 10 
and thereafter delivers the fluid with a minimum of 
discomfort and bother to the patient 

In general, whenever a prescribed fluid is to be 
delivered subcutaneously to a patient from an ex- 
ternal source, a passageway such as a hollow 75 
needle or other type of cannula or catheter device 
must first be inserted through the skin of the pa- 
tient in order to provide a passageway or channel 
through which the fluid may pass from its source 
outside the patient to the desired subcutaneous 20 
location under the skin of the patient Once this 
passageway has been installed, any suitable Infu- 
sion device or system in conjunction with an appro- 
priate catheter connecting the external source of 
fluid with the passageway leading to the subcuta- 25 
neous delivery point may be used to deliver the 
fluid to the patient at an appropriate delivery rate. 

Unfortunately, several problems attendant to 
infusing fluids into the patient as described above 
are usually encountered. In the first place, it Is 30 
often uncomfortable, painful, and inconvenient to 
have a hollow needle or equivalent device piercing 
the patient's skin for prolonged periods of time. In 
addition, securing means must be used to keep tiie 
needle or equivalent device from moving from or 3S 
within the Injection site as the patient moves about 
Such securing means are often quite bulky and 
bothersome to the patient, as well as being un- 
sightiy. There is also a continual risk of infection or 
inflammation at the skin puncture site. Moreover, 40 
the injection system must be primed prior to use. 
This involves removing all air or other gas from tiie 
connecting catheter and needle in order to allow a 
known quantity of fluid to be safely dispensed. 

A number of solutions attempting to address 46 
these problems have been offered. For example, it 
is known in the art to insert a soft cannula Into the 
patient ratiier than a stiff, hard needle or equivalent 
device. Such a device is shown In U.S. Patent No. 
4,531,937, Yates and tiiis document is used for tfie so 
delineation of Claim 1 of the present application. A 
soft cannula is much more comfortable to tfie pa- 
tient tiian such rigid devices. Insertion is accom- 
plished using a removable stiff needle or stylet that 
passes tightiy through a lumen, of soft cannula A 55 
sharp tip of the needle extends from the end of the 
cannula when tiie needle is fully inserted therein. 
The sharp tip of tiie needle is Inserted into the 



patient at the desired injection point, with tiie soft 
cannula following the needle and thereby being 
inserted tiierewith. Once both the needle and soft 
cannula are Inserted, the needle is withdrawn from 
the cannula, leaving the soft cannula in the patient, 
so providing a more flexible and comfortable pas- 
sageway through which fluid may be delivered to 
the patient at the desired subcutaneous site. 

In tills and other similar devices, however, re- 
moval of the needle from the soft cannula leaves 
an opening through which fluid may leak. While 
such an opening may be plugged by locating a 
self-sealing septum In the cannula, tiie problem of 
some degree of fluid leakage remains, particularly 
in tiiose drug infusion systems having fluid delivery 
pressures much greater tiian those pressures en- 
countered in gravity-feed injection systems. 

Another proposed solution to the foregoing 
problems is a hard needle injection set as shown in 
U.S. Patent No. 4, 235. 234. to Whitney, et al. The 
injection set includes a locator pad having a sharp 
rigid needle protruding substantially at right angles 
to the bottom surface of the locator pad. The 
bottom surface of the locator pad typically has a 
pressure sensitive adhesive applied thereto. Thus 
the needle Is inserted into the skin of tiie patient 
while the locator pad is pressed against the skin at 
tiie same time in substantially tiie same motion, 
thereby securing tiie needle at the desired location. 
The needle has a right angle bend within the lo- 
cator pad. to allow a delivery tube to be connected 
to the needle in a direction substantially parallel to 
tiie skin. This eliminates tubes or needles that 
might othenwise protrude perpendicularly from tfie 
skin, which protrusions can be not only a source of 
constant Irritation and frustration to the patient but 
also an easy target for accidental bumping by or 
entanglement with the patient's external environ- 
mervt 

■Despite tiie beneficial features available with 
teachings of the art such as Whitney, et al, some 
problems common to injection sets still persist For 
example with hollow needle injection systems a 
common problem Is for the relatively small diam- 
eter lumen of the needle to become clogged or 
otiier wise blocked or plugged, thereby preventing 
tiie free flow of fluid. This problem Is aggravated In 
devices having a 90 degree bend in the needle. 
For this reason, most injection sets (unlike Whitney 
and equivalent devices) shy away from 90 degree 
bends in the delivery channel. Many of these de- 
vices utilise a "Y" shape, thereby minimising tiie 
angle or bend in which a blockage could occur. 

Anotiier significant problem that occurs when- 
ever a hollow needle or equivalent device (e.g., a 
solid needle having a channel or groove along one 
side) is employed to puncture the skin is that of 
"body coring". Body coring occurs when a piece of 
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body tissue is cored out of the body as the needle 
enters. This piece of cored-out tissue remains in 
the lumen or channel of the needle and prevents 
fluid from flowing through it. In many injection 
systems, such as that illustrated in Whitney, et. al., 
a body core can only be removed by removing the 
needle from the patient and flushing the system to 
force the cored tissue from the needle.. Unfortu- 
nately, upon reinsertion there is a substantial risk 
that body coring may occur again. In other injection 
systems, such as those typified by Yates, body 
coring can prevent the system from being primed 
in the proper manner. 

In view of the above, rt can be seen that a 
substantial need exists for an Injection set that 
combines the advantageous features of the devices 
discussed above but without the disadvantages en- 
countered by such devices, namely the difficulties 
associated with priming and sealing the devices, 
and the problems associated with bloctdng or plug- 
ging of the devices. 

According to the invention, there Is provided a 
subcutaneous Injection set comprising a housing, a 
hollow needle protruding from the housing and 
means for connecting a source of fluid to the 
needle; the housing including a hub having a 
chamber therein, and self-sealing means for en- 
closing the chamber at the top of the hub; the 
needle comprising a soft or flexible cannula having 
a lumen which Is In fluid communication with the 
chamber within the housing, and an Insertion nee- 
dle for inserting the protruding portion of the can- 
nula Into a subcutaneous layer of the patient, the 
insertion needle passing removably through tiie 
self-sealing means at the top of the hub, through 
the chamber and through the lumen of the soft 
cannula with a tight fit. the insertion needle having 
a sharpened tip extending beyond the lengtii of the 
soft cannula when the insertion needle is fully 
inserted through the housing, the self-sealing 
means sealing the top of the hub when the Inser- 
tion needle is withdrawn therefrom, characterised in 
that the housing comprises a holding pad with a 
substantially flat base for placement on the skin of 
a patient at an Injection site, means for removably 
securing ttie holding pad to the skin of a patient; 
and in which the hub is mounted on top of the 
holding pad and the soft cannula extends from the 
chamber through the hub and the holding pad. 

Preferably, the insertion needle Includes means 
for gripping tiie end opposite tiie tip, the means for 
gripping being accessible from the upper side of 
tiie housing the upper side being on tiie opposite 
side of tiie housing from tfie flat surface, whereby 
the sharpened tip of the insertion needle punctures 
ttie skin and enters a subcutaneous fat layer of the 
patient as the fiat surface of the housing is pushed 
against the skin of the patient. The end of the 



cannula is carried into the subcutaneous fat layer 
with the insertion needle, and the insertion needle 
Is then retracted from the lumen of tiie cannula 
once the end of the cannula has been inserted Into 
5 tfie subcutaneous fat layer. Preferably, the self- 
sealing means comprises a septum made from a 
plerceable resilient resealable substance which 
closes the top of tiie chamber, and tfirough which 
the Insertion needle may be removably inserted. 
70 Preferably, the injection set includes compres- 
sion means for subjecting the self-sealing septum 
affixed to the upper side of tiie housing to constant 
compressive forces, whereby any hole made in the 
septum by the insertion needle is tightly closed by 
75 the compressive forces once the insertion needle Is 
removed. Preferably, the compressive forces in- 
clude both radial compressive forces and shearing 
compressive forces acting on tiie septum. 

Preferably, the compression means includes a 

20 cap which is affixed to tiie upper side of the 
housing over the septum in a way which exerts a 
compressive force on the septum, the cap having a 
small hole through which the Insertion needle may 
be Inserted. The compression may also be 

25 achieved by sizing the self-sealing septum some- 
what larger tiian the opening in tiie upper side of 
the housing into which the septum is inserted. 

The septum may comprise a plurality of sep- 
tum layers each of which may be subjected to 

30 compressive force. Successive ones of the septum 
layers may be made of at least two different mar 
terials, each of the different materials having dif- 
ferent compressive characteristics. The different 
materials may include bytyl and silicone. 

35 in a prefered embodiment, tiie septum com- 
prises: a first layer of vulcanised silicone; a second 
layer of vulcanised silicone; and a layer of silicone 
gel disposed between the first and second layers 
of vulcanised silicone, the silicone gel providing a 

40 complete seal of any residual openings In the first 
and second layers of vulcanised silicone when the 
Insertion needle is withdrawn tiierefrom. 

Fluid may be supplied to the chamber via a 
standard infusion set having an angled needle In- 

45 serted tfirough the septum following removal of the 
Insertion needle. Preferably, however, tiiere Is a 
fluid inlet to the chamber tfirough a side of the 
housing adjacent to and between tfie base and 
upper side of tfie housing. In one preferred ar- 

50 rangement the fluid inlet includes a flexible tube in 
fluid communication with tiie fluid chamber within 
the housing, the flexible tube extending from the 
side wall of the housing at an angle which is 
substantially parallel to tiie flat base. In an atter- 

55 native arrangement, the fluid inlet is closed by a 
second self-sealing septum through which an infu- 
sion needle may be removably Inserted. The secr 
ond septum may comprise at least one septum 
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layer made from a pierceable resilient, reseatable 
substance. 

The cannula may be made from any suitable 
material, examples of which are teflon (or poly- 
tetrafluorethylene) and hydrogel materia]. Prefer- 
ably, the cannula is tapered, to enhance insertion. 

The apparatus preferably includes means for 
detachably securing the flat base of the housing to 
the skin of the patient comprising an adhesive 
layer placed on the flat base. Thus, one side of the 
adhesive layer would be attached to the flat base 
of the housing with the other side of the adhesive 
layer stiddng to the slcin of the patient as soon as 
contact is made between the adhesive layer and 
the sidn. 

Preferablyi the adhesive layer includes thereon 

an antimicrobial substance on the skin side; the 
antimicrobial substance reduces the risk of infec- 
tion as the Injection set is used by the patient. 
Preferably, the skin side of the adhesive layer is 
covered with a disposable covering which may be 
manually removed when the injection set is ready 
to be affixed to the skin of the patient, the dispos- 
able covering having a hole through which the soft 
cannula and insertion needle pass, the disposable 
covering also having a slit which passes from the 
first hole to the outer edge of the disposable cover- 
ing. The disposable cover may also have a finger 
tab which projects out from the edge adjacent the 
sirt, whereby the disposable covering may be re- 
moved from the adhesive by pulling the finger tab 
away from the base of the housing with a circular 
motion which does not require lifting or sliding the 
disposable covering over the soft cannula or inser- 
tion needle. 

The housing itself preferably comprises a dom- 
ed base portion having a flat surface which com- 
prises a fiat base and a centrally located aperture 
leading through the base; and a central hub portion 
containing the chamber. The central hub portion is 
preferably mounted on the side of. the domed base 
portion opposite the flat surface, and preferably has 
an aperture leading from the chamber to the cen- 
trally located aperture in the domed base portion. 
The central hub portion preferably includes the 
upper side in which the first self-sealing septum Is 
located. 

Preferably, the injection set further includes 
means for priming the Injection set wfien the cham- 
ber is connected to a source of fluid prior to 
insertion of the insertion needle and the soft can- 
nula into the skin of a patient, the priming means 
comprising a passage t)etween the tip of the inser- 
tion needle and a section of the insertion needle 
within the chamber, the passage being in fluid 
communication with the chamber, whereby all air 
or other gases within the fluid chamber may es- 
cape through the passage when the tip of the 



insertion needle is held so as to point upwards as 
fluid is introduced under pressure into the cham* 
ber. 

The passage may comprise a bore located 
5 within the insertion needle and an aperture from 
the exterior of the insertion needle to the bore, the 
aperture being located in the chamber at a position 
near the base of the housing when the insertion 
needle is fully inserted through the housing. Alter- 
10 natively, the passage may comprise a longitudinal 
groove disposed along the side of the insertion 
needle. 

The present invention therefore teaches a dis- 
posable injection set that offers a soft or flexible 

15 cannula that in the prefenred embodiment is in- 
serted essentially perpendicufariy into the skin of a 
patient and held at its insertion location with a iow 
profile holding pad or housing. The low profile 
holding pad is affixed to the skin of the patient, 

20 preferably with an antimicrobial pressure sensitive 
adhesive applied to a bottom surface thereof. The 
soft cannula protrudes from the bottom surface of 
the holding pad to a desired subcutaneous delivery 
level. An external source delivers fluid to the injec- 

25 tion set via a catheter or tube that connects with 
the low profile holding pad at an angle substantially 
parallel to the skin of the patient, thereby minimis- 
ing any noticeable protrusion and the attendant 
nuisance or hindrance to the patient 

30 A fluid chamber within the low profile holding 
pad or housing is used to connect the soft cannula, 
which Is secured within the holding pad, with the 
delivery tube. This connection is accomplished In a 
way that eliminates any sharp bends or narrow 

35 openings particularly susceptible to clogging. Pref- 
erably, a rigid insertion needle included with the 
Injection set is Initially inserted through a self- 
sealing septum wall contained in the housing, and 
this needle tightly fits within the lumen in the soft 

40 or flexible cannula. The insertion needle has a 
sharp tip which extends beyond the end of the 
cannula when the insertion needle is fully inserted 
into the injection set This sharp, tip is used to 
puncture the skin of the patient and thereafter, the 

45 insertion needle provides the support for inserting 
tiie soft cannula subcutaneously into the patient 
Once the soft cannula and insertion needle are 
inserted into the patient and the bottom surface of 
the hokiing pad Is pressed against and affixed to 

60 the skin of the patient, the insertion needle may be 
removed from the injection set, tfiereby leaving the 
soft cannula inserted into the patient. Preferably, a 
specially constructed self-sealing septum in the 
housing, through which the Insertion needle is in- 

55 sorted, assures that the fluid does not leak out of 
the housing once the needle has been witiidrawn. 

A notable feature of tiie present invention is the 
ease witii which the soft or flexible cannula may be 
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inserted and secured to the skin of the patient 
Additionally, there need be no concern as to 
whether body cored tissue will plug or stop deliv- 
ery of the fluid, or other wise interfere with priming 
of the system, because priming occurs before in- 5 
sertion and therefore before any body coring could 
occur. Following Insertion, any cored tissue will 
remain in the insertion needle, and when the nee- 
dle is removed. It will carry any cored tissue with it 
out of the device. The present invention also has io 
the ability to allow the injection set to be primed 
prior to insertion of the soft cannula Into the patient. 

Since the holding pad preferably Includes a 
layer of pressure sensitive adhesive on its bottom 
surface, which, in the preferred embodiment in- 75 
eludes an anti-microbial substance to minimise the 
risk of infection or inflammation at the sWn punc- 
ture point only minimal preparation needs to be 
done to the patient's skin at the injection site prior 
to insertion of the insertion needle and application 20 
of the holding pad onto the skin. 

Another feature of the present invention Is the 
free flow sub-cutaneous delivery channel that is 
provided once the Injection set has been put in 
place, since this delivery channel has the capacity 25 
to deliver larger volumes of fluid than have pre- 
viously been possible. 

Rnally, the present invention preferably, has a 
specially configured self-sealing septum which 
seals the device once the insertion needle has 30 
been withdrawn, even when the septum is sub- 
jected to intemal fluid pressures of the magnitude 
commonly developed with modern drug infusion 
devices. 

According to another aspect of the Invention, 35 
there may be provided a subcutaneous injection 
set comprising: a housing having a fluid chamber 
therein; means for detachably securing a first side 
of said housing to the skin of a patient; a soft 
cannula having a lumen therethrough to allow fluid 4o 
communication with said fluid chamber through 
said lumen, said soft cannula protmding from said 
first side of said housing; first self-sealing means 
for sealing a second side of said housing; means 
for receiving a desired fluid into said fluid chamber; 4S 
and an insertion needle for removable insertion 
through said first self-sealing means in said second 
side of said housing, said insertion needle passing 
through said fluid chamber and through said lumen 
of said soft cannula, said insertion needle having so 
an outside diameter size which tightiy fits and 
passes through tfie lumen of said soft cannula, a 
sharpened tip of said Insertion needle extending 
beyond tiie length of said soft cannula when said 
Insertion needle is fully inserted through said hous- 55 
Ing, said first self-sealing means for sealing said 
second side of said housing when said insertion 
needle is witiidrawn therefrom. 



According to another aspect of the invention, 
there may be provided an injection set for injecting 
a desired fluid from a source of fluid to a subcuta- 
neous delivery location under the skin of a patient 
said injection set comprising: a housing having a 
substantially flat surface on one side thereof, said 
flat surface being adapted for placement against 
the skin of the patient; a flexible cannula having a 
first end affixed within said housing and a second 
end which protrudes from said flat surface, said 
cannula having a lumen tiierein extending between 
said first and second ends; a delivery tut>e having 
a first end affixed to said housing, said delivery 
tube being substantially parallel to said flat surface 
as it approaches and Is attached to said housing, a 
second end of said delivery tube being conneo- 
table to said source of fluid; fiuki connection means 
within said housing for connecting the first end of 
said delivery tube to the first end of said flexible 
cannula; and cannula insertion means for inserting 
tiie protruding body portion of the flexible cannula 
into the subcutaneous fat layer of the skin of the 
patient as the flat surface of the housing is placed 
against tiie skin of the patient. 

In a broad sense, tiie present invention may be 
considered to comprise a subcutaneous Injection 
device comprising a locator pad for placement 
against the skin of a patient; a flexible cannula 
having a distal tip protruding from a bottom surface 
of said locator pad, a proximal tip of said flexible - 
cannula being secured to said locator pad; and 
fluid inlet means in fluid communication with the 
proximal tip of said flexible cannula, said fluid inlet 
means being In a plane which is substantially par- 
allel to tiie bottom surface of said locator pad. 

A preferred fonm of the invention may be con- 
sidered to comprise an injection set for Injecting a 
desired fluid from a source of fluid to a delivery 
location under the skin and in the sutx:utaneous fat 
layer of a patient, comprising: a domed base por- 
tion having a flat surface on one side thereof for 
placement * against the skin of the patient, said 
domed base portion having an aperture thereth- 
rough; a central hub portion mounted on the side of 
said domed base portion opposite said flat surface, 
said central hub portion having a fluid chamber 
tiierein said central hub also having a passageway 
leading from said fluid chamber to the side of said 
central hub portion mounted on said domed base 
portion, said passageway being in communication 
witii said aperture in said domed base portion, said 
central hub portion having an opening on the side 
of said central hub portion opposite said passage- 
way which opening is in communication with said 
fluid chamber; a soft cannula having a first end in 
communication with said fluid chamber, said soft 
cannula extending through said passageway in said 
central hub portion and through said aperture in 
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said domed base portion with a second end of said 
soft cannula thereby extending from said flat sur- 
face of said domed base portion, said soft cannula 
having a lumen therethrough; a self-sealing septum 
portion for sealing said opening in said central hub 5 
portion; an Insertion needle for removable insertion 
into said self-sealing septum portion, through said 
fluid chamber In said central hub portion and said 
lumen in said soft cannula, said insertion needle 
having a sharpened tip thereon at the end coming io 
out of said second end of said cannula said shar- 
pened tip extending from said second end of said 
soft cannula when said insertion needle is fully 
inserted, said self-sealing septum portion sealing 
when said insertion needle is withdrawn; said 75 
means for receiving fluid from said source Into said 
fluid chamber. 

The injection set according to the invention 
may be used for a method of injecting a fluid 
subcutaneously into a patient, said method com- zo 
prising the steps of: placing an insertion needle 
through a self-sealing top portion of said locator 
pad, through said chamber, and through a lumen of 
said soft cannula such that a sharpened tip of said 
insertion needle extends beyond a distal tip of said 25 
soft cannula, said insertion needle having air pas- 
sage means for allowing the passage of air from 
said chamber to a point on said insertion needle 
beyond a distal tip of said soft cannula; connecting 
said inlet delivery tube to a source of said fluid; so 
delivering said fluid from the source of said fluid, 
through said inlet delivery tube, into said chamber, 
and through said air passage means, so as to 
expel all of the air from said inlet delivery tube, 
chamber, and air passage means; inserting the 35 
sharpened tip of said Insertion needle into the skin 
of the patient; positioning the bottom surface of the 
locator pad against the skin of the patient while 
maintaining the insertion of said insertion needle in 
the skin of the patient; retracting said insertion 40 
needle from said lumen of said soft cannula, said 
chamber, and said self-sealing tip portion of said 
locator pad; and delivering fluid from said source 
fluid, through said Inlet deFivery tube, through said 
chamber, and through said soft cannula to a sub- 45 
cutaneous delivery point in the patient. 

The invention also extends to a method of 
making a subcutaneous injection set comprising: 
providing a locator pad having a chamber therein, 
said chamber having an open top accessible from so 
a top surface of said locator pad. said locator pad 
also having a bottom surface, said bottom surface 
having disposed therein a first channel which 
passes between said bottom surface and a bottom 
of said chamber; sealably affixing a flexible cannula 55 
in said first channel, a portion of the length of said 
cannula protruding nonmally from said bottom sur- 
face, said cannula having a lumen therethrough; 



sealably locating a septum In the top surface of 
said locator pad so as to seal the open top of said 
chamber, said septum being under a compressive 
force as it is affixed to said locator pad; and 
inserting an insertion needle through said septum, 
said chamber, and said lumen of said flexible can- 
nula, said insertion needle having a tip which ex- 
tends beyond the protruding flexible cannula when 
said insertion needle Is fully inserted, said insertion 
needle having air passage means therein for allow- 
ing air to pass from said chamber to the tip of said 
needle. 

The invention may be can-ied Into practice in 
various ways and some embodiments will now be 
described by way of example with reference to tiie 
accompanying drawings. In which: 

Figure 1 is a perspective view of a soft cannula 
subcutaneous injection set in accordance with 
tine present invention shown as it would appear 
prior to being applied to a patient; 
Figure 2 is a sectional view of the injection set 
of Figure 1 when Inserted Into the skin of the 
patient and before the Insertion needle has been 
withdrawn; 

Rgure 3a is a sectional view taken along tiie line 

3A-3A of Rgure 2 for a hollow insertion needle 

embodiment of tiie invention; 

Rgure 3B is a sectional view taken along the 

line 3B-3B of Rgure 2 to show the aperture In 

the holtow insertion needle embodiment of tiie 

invention; 

Rgure 3C is an analogous view of the view 
taken along the line 3A-3A and shown in Rgure 
3A, but for a grooved Insertion needle embodi- 
ment of tiie Invention; 

Rgure 4 is a sectional view of the injection set 
of Rgure 1 when inserted into the skin of the 
patient and after the Insertion needle has been 
withdrawn; 

Rgure 5A Is an enlarged view of a multi-layer 
septum having a needle inserted therethrough; 
Figure 58 is an enlarged view of a multi-layer 
septum as in Rgure 5A with tiie needle removed 
therefrom; 

Rgure 6 Is a perspective view of ttie Injection 
set of Rgure 1 showing how a protective cover- 
ing is removed from pressure-sensitive adhesive 
on tiie bottom side of the holding pad. a needle 
guard Installed over the needle and cannula, and 
an aitemative shape for the handle of tiie nee- 
dle: 

Rgure 7A is an enlarged view of an alternative 
embodiment using a silicone gel system septum 
having a needle Inserted therethrough; 
Rgure 78 is an enlarged view of the silicone gel 
system septum as in Rgure 7A with the needle 
removed therefrom; 

Rgure 8 is a sectional view of an altemative 
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embodiment top port button injection set; and 
Figure 9 is a sectionat view of an alternative 
embodiment side port button injection set. 
Referring to Rgure 1, the injection set 10 in- 
cludes a holding pad 12 having a soft cannula 14 
protruding from its bottom surface 16 at an angle 
of between 15 and 90 degrees, in this case ap- 
proximately perpendicularly. A delivery tube 18 Is 
connected at one end to the holding pad 12 at an 
angle substantially parallel to the bottom surface 
16. The other end of the delivery tube 18 is fitted 
with a conventional female connector 20 which may 
be readily connected or coupled to a suitable 
source of fluid (not shown). 

Prior to insertion into the patient, the soft can- 
nula 14 has a hard insertion needle 22 inserted 
therein. The insertion needle 22 has a sharp tip 24 
which extends beyond the end of the soft cannula 
14 when the insertion needle 22 is fully inserted 
into the holding pad 12. The insertion needle 22 
further Includes a handle 26 or other means for 
allowing the insertion needle 22 to be fimnly 
gripped by the fingers of a person who Is inserting 
or removing the injection set 10. The handle 26 
shown In Figure 1 includes a lower rim 28 and an 
end cap 30 to facilitate gripping the handle 26. The 
lower rim 28 may be gripped between two fingers 
while a thumb may be placed against the top of the 
end cap 30. thereby providing a means for apply- 
ing both pushing and pulling forces on the insertion 
needle 22. Other types of handles could, of course, 
be used to facilitate gripping of the insertion needle 
22. For example, an altemative type of handle 80 is 
shown in Figure 6. 

The bottom surface 16 of the holding pad 12 is 
coated with a layer of pressure-sensitive adhesive 
32 (best shown in Figures 2 and 4). This layer 32 is 
covered with a protective paper backing 34 having 
a pull tab 36. The manner in which the protective 
paper backing 34 is removed from the bottom 
surface 16 will be explained more fully below in 
conjunction with Figure 6. 

Referring next to Figure 2, a sectional view of 
the injection set 10 taken generally through its 
centre Is shown after the injection set 10 has been 
inserted into the skin of a patient, but prior to 
removal of the insertion needle 22. The skin of the 
patient is comprised of several layers of body 
tissue as shown in Rgure 2. An eptdemnis layer 38 
comprises the outer layer of skin. Under the epi- 
dermis layer 38 and the dermis layer 40 is a 
subcutaneous fat layer 42. Muscle tissue 44 gen- 
erally lies beneath the subcutaneous fat layer 42. In 
accordance with the teachings of the present inven- 
tion, the soft cannula 14 is inserted through the 
layers of skin 38 and 40 and Into the subcutaneous 
fat layer 42. It Is desirable that the cannula 14 
should not protrude Into the muscle tissue 44, 



since the muscle tissue 44 absorbs insulin at a 
different rate than does the subcutaneous fat layer 
42. 

The holding pad 12 includes a domed base 

5 portion 46 and a central hub portion 48. A fluid 
chamber 50 is centrally located witiiin the central 
hub portion 48. Both the soft cannula 14 and tiie 
delivery tube 18 are In fluid communication with 
the fluid chamber 50. 

10 For tiie embodiment shown in Figure 2, a first 
septum layer 52 and a second septum layer 54 
cover or enclose tiie top of the fluid chamber 50. A 
copy 56. suitably bonded to tiie top portion of the 
central hub 48, securely holds the septum layers 

75 52. 54 in their desired location, as explained more 
fully below. The insertion needle 22 is inserted 
tfirough the septum layers 52. 54 and tiirough a 
lumen 58 of the soft cannula 14. Ruid communica- 
tion means are provided within the insertion needle 

20 22 to allow fluid, and hence air or other gases, to 
flow readily between an aperture or opening 60 of 
the insertion needle 22 (which is positioned within 
the chamber 50 when the insertion needle 22 is 
fully inserted into the injection set 10) and the 

25 insertion needle tip 24. As seen in tiie sectional 
views of Figures 3A and 3B, this fluid communica- 
tion means may be achieved with at least one of 
two different embodiments. In the embodiment 
shown in Rgure 3A, tiie insertion needle 22 is 

30 hollow having a bore 62 tiirough its centre. In tiie 
alternative embodiment shown in Figure 3B, an 
insertion needle 122 Is shown which is solid and 
has a groove or channel 64 along one side. In 
either embodiment, a tight fit witiiin the lumen 58 

35 of tiie soft cannula 14 is achieved, it should also be 
noted that the end of the soft cannula 14 is slightiy 
tapered to enhance its Insertion. The needle bore 
62, in conjunction with the hole or aperture In the 
insertion needle 22 positioned within the fluid 

40. chamber 50 (for tiie embodiment of Rgure 3A), or 
the groove or channel 64 of the insertion needle 
122 which would temiinate witiiin tiie fluid chamber 
60 (for ttie embodiment of Figure 38), provides the 
fluid communication means between tiie fluid 

45 chamber 50 and tiie needle tip 24. 

The fluid communication means provided by 
the bore 62 or tiie groove 64 allows tiie injection 
set 10 to be easily primed prior to insertion into the 
patient All that needs to be done to prime the 

50 injection set 10 is to point the tip 24 of the insertion 
needle 22 in an upwards direction at the same time 
that tiie fluid to be injected Is inserted into tiie end 
of the delivery tube 18 having tiie connector 20. As 
the fluid passes through tiie delivery tube 18 into 

55 the fluid chamber 50. all of the air that was pre- 
viously inside the delivery tube 18 and the fluid 
chamber 50 will escape tiirough the bore 62 (or 
groove 64) of tiie needle 22 (122). 
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Since the fluid chamber 50 is very small, typi- 
cally less than one-half unit in volume, the removal 
of ail the air by this operation would probably take 
place Irrespective of the positioning of the tip 24, 
however, this described positioning Is recommend- 
ed. When ail of the air has thus been removed, and 
the system is primed, the fluid itself will begin to 
leave from the tip 24 of the insertion needle 22. 
thereby signalling to the person using the device 
that the desired priming has been accomplished. 
Advantageously, in the prefen'ed embodiment, the 
material from which the delivery tube 18 and the 
central hub 48 of the holding pad 12 are made is 
transparent, and thereby provides a means for vi- 
sually detenmining whether all air bubbles have 
been removed from tiie delivery tube 18 and the 
fluid chamber 50. 

With all of the air thus removed from the sys- 
tem, the injection set 10 may then be applied to 
the patient in the same manner as any needle 
would be Inserted into a patient by a nurse, or 
doctor, or by the patient himself or herself. As 
stated above, the amount of fluid contained wrtiiin 
the tube 18 and fluid chamber 50 of the primed 
injection set Is not large, typically less than one- 
half unit. In any event, it is a l<nown amount that 
the patient and/or doctor can use, as needed, to 
detenmine the amount of fluid that has been deliv- 
ered to the patient over a period of time. 

Referring next to Rgure 4, a sectional view of 
the Injection set 10 is shown as it appears when 
attached to a patient after tiie insertion needle 22 
(shown in Rgure 2) has been removed. Rgure 4 
also shows a desired fluid 66 (represented as small 
dots) delivered from an infusion pump (not shown) 
or similar delivery system flowing through the de- 
livery tube 18, Into the fluid chamber 50. and 
through the lumen 56 of the soft cannula 14 so as 
to be dispersed at tiie desired delivery point within 
the subcutaneous fat layer 42 of the patient The 
inner diameter of \he lumen 14, typically approxi- 
mately 24 gauge and the smallest opening asso- 
ciated with the delivery system, allows appropriate 
amounts of tiie fluid 66 to be delivered under 
control of tiie infusion pump (not shown) without 
excessive flow restrictions. 

The Injection set 10 as shown and described 
herein has two septum layers 52, 54, however, the 
teachings of the present invention apply equally to 
devices having one or more septum layers. In fact, 
the additional layers may be used to provide even 
greater assurance of an effective seal. As shown in 
Rgure 4, the septum layers 52, 54 reseal once tiie 
insertion needle 22 (figure 2) has been withdrawn, 
thereby preventing the fluid 66 from leaking out of 
the chamber 50 tiirough an aperture 68 in tiie end 
cap 56. Because tiie fluid 66 is typically delivered 
from the Infusion pump (not shown) under a sub- 



stantial pressure (at least relative to the minimal 
pressures tiiat are typically associated with gravity- 
flow fluid delivery systems), it Is critically Important 
that the septum layers 52,54 provide an effective 
5 seal for preventing the fluid 66 from escaping or 
leaking out of the fluid chamber 50. In order to 
ensure a tight seal at the septum layers 52,54, 
these septum layers 52,54 are prestressed with 
compressive forces as Illustrated In the partial see- 
to tional views of Rgures 5A anct 5B. 

Refemng firstiy to Rgure 5A, a partial sectional 
view of the fluid chamber 50 and septum layers 
52,54. having the insertion needle 22 inserted 
theretiirough. is shown. Insertion of the insertion 
76 needle 22 tiirough tiie septum layers 52,54 nec- 
essarily causes tiie cutting or making of openings 
72.74 through the septum layers 52.54 respec- 
tively. In a conventional septum, the resilient nature 
of tiie septum material Is relied upon to close the 
20 openings 72,74 once the piercing insertion needle 
22 has been removed. In order to ensure that this 
sealing or closing occurs, compressive forces are 
applied to tiie septum layers 52,54 In at least two 
directions. 

25 For example, as represented by tiie horizontal 
an'ows 76 the septum layers 52,54 are compressed 
radially inwardly towards their centres. Similariy, as 
represented by the downward pointing arrows 78, a 
shearing compressive force Is applied to the upper 

30 side of the septum layers 54, 52. In the pretended 
embodiment, adjacent septum layers such as 52.54 
are made of different materials. Also, the effective 
forces on each of tiie septum layers 52,54 will 
necessarily differ. The net effect of typical com- 

35 presslve forces applied to the septum layers 52.54 
is illustrated in Rgure 58, wherein it is seen tiiat 
any residual openings 72,74 through the septum 
layers 52.54 respectively, will not align, thereby 
assuring tiiat an effective seal Is achieved. 

40 The horizontal compressive forces 76 are 
achieved simply by sizing the septum layers 52,54 
to be sllghtiy larger tiian the openings into which 
they are inserted. The vertical compressive forces 
78 are achieved by applying tiie end cap 56 over 

45 the septum layers as shown in Rgures 2 and 4 in 
order to apply a constant downward pressure or 
force. In the embodiment shown, the septum layer 
52 may be of butyl, a substance known to be 
compatible with insulin and other fluids likely to be 

50 injected through tiie injection set of the present 
invention. The septum layer 54, on the other hand, 
may be of silicon. Because silicon and butyl have 
somewhat different properties, especially in re- 
sponse to the compressive forces that are applied. 

55 tiie use of different materials in these respective 
septum layers further assures that an appropriate 
seal Is achieved. As stated above, while two sep- 
tum layers are shown in the figures, any number of 
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septum layers subjected to appropriate compres- 
sive forces couid be used as described. 

The method of maidng an injection set 10 
according to the present invention will now be 
desaibed. Rrst. the domed base 48 and the cen- 
tral hub 48 of the holding pad 12 are moulded 
using appropriate icnown moulding techniques and 
tools. While the sectional views presented herein 
suggest that the central hub 48 Is a separate part 
from the domed base 46. this is not essential. In 
practice, it may be easier to mould the central hub 
48 and domed base 46 as an integral part. In the 
preferred embodiment, the materials from which 
the domed base 46 and central hub 48 are made 
are a rigid material such as rigid PVC for the 
central hub 48, and a flexible material such as 
flexible PVC for the domed base 46. These materi- 
als will typically cure so as to be clear or transpar- 
ent, thereby allowing visual indication that ail of the 
air has been removed from the system when the 
system is primed. 

The moulding process would include means for 
leaving an aperture or channel in the bottom of the 
central hub 48 and through the centre of the dom- 
ed base 46 through which the soft cannula 14 may 
be attached. A second aperture through which the 
delivery tube 18 may be attached is located in the 
side of the central hub 48. The soft cannula 14 
may be made of a teflon tube of an appropriate 
diameter and thickness. The soft cannula 14 is 
inserted and swedged or heat sealed to the hub 48 
so as to be in fluid communication with the fluid 
chamber 50. Similarly, the delivery tube 18 may be 
sealably bonded with solvent to the hub 48 so as to 
be in fluid communication with the chamber 50. 

An alternative material which may be used for 
the soft cannula 14 Is hydrogel material, best 
known as the primary material in soft contact len- 
ses. Hydrogel material is ideal since it is rigid when 
dry, making a hydrogel cannula easily insertable. 
Inside body tissue, the hydrogel cannula would 
lose its rigidity, and become soft and supple and 
would therefore be more comfortable. Additionally, 
insulin absorbtion may be better controlled with a 
hydrogel cannula since the entire length of the 
hydrogel cannula could act as a depot site for 
insulin absorbtion. The hydrogel cannula may be 
fastened to the hub 48 by a solvent, or by being 
swedged or heat sealed. 

The septum layers 52,54 may be sealably bon- 
ded to the upper portion of the hub 48 so as to 
cover or seal the chamber 50, although this bond- 
ing operation is optional. As indicated previously, 
these layers are typically sized somewhat larger 
than the openings into which they are inserted, 
thereby ensuring that appropriate compressive 
forces are radially applied thereto. Next, the inser- 
tion needle 22 is inserted through the septum lay- 



ers 52,54 and through the lumen 58 of the cannula 
14. Once the insertion needle 22 is in place, a cap 
56 is placed over the septum layers 52, 54 thereby 
applying a shearing compressive force thereto and 
6 sealing the chamber 50. This cap 56 may be 
secured In place either by a snap fit, a sonic seal, 
a solvent bond, or a cold roil process, thereby 
ensuring that suffident compressive forces are ap- 
plied thereto. Alternatively, the insertion needle 22 

10 may be inserted after the installation of the cap 56. 

Rnally. the pressure sensitive adhesive layer 
32 may be applied to the bottom surface 16 of the 
base portion 46. Pressure-sensitive adhesive may 
be applied to both sides of a suitable base film or 

15 substrate (in a manner similar to double-sided ad- 
hesive tape) which is precut to cover the entire 
bottom surface 16. One side of the adhesive layer 
32 is then pressed into position on the bottom 
surface 16 of the base portion 46. A protective 

20 covering or backing 34 is installed on the other 
side of the adhesive layer 32 to protect the ex- 
posed side of the adhesive until such time as the 
injection set 10 is ready for use. 

As indicated previously, the pressure-sensitive 

25 adhesive 32 preferably includes an appropriate 
anti-microbial substance that helps prevent infec- 
tion and inflammation that may occur at the punc- 
ture site. This anti-microbial substance may be 
coated onto the side of the adhesive layer 32 away 

30 from the base portion 46 by suspending a deter- 
mined percentage of anti-microbial substance in an 
isopropyl alcohol solution. This solution may then 
be coated onto the adhesive in the adhesive layer 
32 on the side away from the base portion 46, 

35 which side will be coming into contact wltii the 
epidermis upon installation of the injection set 10. 
The alcohol may then be driven off by a heat cure 
normally used during the adhesive coating process. 
Referring next to Rgure 6, the injection set is 

40 shown with the protective backing 34 partially pul- 
led away. The backing 34 may be cut radially so 
when the pull tab 36 is pulled away from the 
pressure-sensitive adhesive, the backing 34 peels 
off of the bottom surfece 16 in a spiral motion tiiat 

46 does not disturb the protruding soft cannula 14 or 
the insertion needle 22. This helps ensure that tiie 
protruding cannula 14 and the insertion needle 22 
are not accidentally bumped or otherwise improp- 
erly touched prior to insertion. A needle guard 82 

50 made of clear PVC and Installed over the soft 
cannula 14 and the insertion needle 22 is also 
helpful In this respect. Rgure 6 also shows an 
alternative embodiment for a handle 80 on the 
insertion needle 22. essentially in tiie form of a 

55 finger tab which is securely fixed to the end of the 
insertion needle 22. 

An alternative anrangement to the septum lay- 
ers 52,54 is shown in Rgures 7A and 7B. A three 
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layer septum arrangement is illustrated between 
the central hub 48 and the cap 56. A layer of 
silicone gel such as Dow Coming Q7-2218 silicone 
gel Is sandwiched between a first layer of vul- 
canised silicone 152 and a second layer of vul- 
canised silicon 154 to produce a laminated seg- 
nnent The laminated segment would preferably be 
constructed prior to installation between the central 
hub 48 and the cap 56. The silicone gel 84 is 
viscous enough to remain sandwiched between the 
layers of vulcanised silicone 152,154. The three 
layer segment of septum material may be cut to 
size by the use of a laser or other means. 

In Rgure 7A. the insertion needle 22 is shown 
extending through the layers of vulcanised silicone 
152.154 and the silicone gel 84 contained there- 
between. Following removal of the Insertion needle 
22, residual openings 172,174 will exist in the lay- 
ers of vulcanised silicone 152,154, as shown in 
Rgure 7B. The silicone gel 84 is too viscous to 
seep through the residual openings 172.174, and 
will thereby assure a complete and total seal of the 
residual openings 172,174. 

Two additional alternative embodiments of the 
present invention are illustrated in Rgures 8 and 9. 
These embodimerrts are for use with standard infu- 
sion sets, the emtx)diment shown in Rgure 8 being 
used with a standard infusion set having a needle 
with a substantial bend, and the embodiment 
shown in Rgure 9 being used with a standard 
Infusion set having a straight needle. 

Refening first to Rgure 8. a soft cannula button 
infusion 210 is illustrated which has a central hub 
248 mounted in a domed base 246. The central 
hub 248 is substantially similar to the central hub 
48 of the primary embodiment of Rgures 2 and 4. 
but the central hub 248 lacks an opening for a 
delivery tJbe. Two septum layers 252, 254 are 
mounted In the central hub 248. and are secured 
by a cap 256 in a manner substanttally similar to 
the primary embodiment of the present invention. 
Again, a soft cannula 214 Is secured to the central 
hub 248 and extends through the domed base 246. 
A layer of pressure-sensitive adhesive 232 is used 
to secure the soft cannula button infuser 210 to the 
epidermis 38. 

The Installation of the soft cannula button in- 
fuser 210 Is identical to the installation of the 
embodiment of the present invention shown In Rg- 
ure 2. An Insertion needle 22 would be inserted 
through the septum layers 252.254 and through the 
lumen of the soft cannula 214. The soft cannula 
button infuser 210 could then be installed into the 
skin of the user, and the insertion needle 22 with- 
drawn as described in conjunction with the embodi- 
ment of Rgures 2 and 4. 

A standard infusion set 286 fed by a delivery 
tube 288 and having a 27 gauge angle needle 290 



is used to supply fluid to the soft cannula button 
Infuser 210. When the angled needle 290 is in- 
serted through the septum layers 252.254, it may 
be seen that the delivery tube 288 will extend from 

5 the soft cannula button infuser 210 in a position 
substantially parallel to the skin. 

The soft cannula button infuser 210 shown in 
Rgure 8 possesses a substantial advantage over 
the embodiment of the present Invention shown in 

70 Rgures 2 and 4 in that the soft cannula button 
infuser 210 facilitates a quick disconnect from the 
source of fluid by merely removing the angled 
needle 290 from the device, whereupon the septum 
layers 252.254 will immediately seal. Such a quick 

75 disconnect affords the patient the flexibility of tak- 
ing a shower, bath or swim without necessitating 
the removal of the injection set and relntroduction 
of a new injection set following the completion of 
the activity. 

20 A second altemative embodiment having the 
same advantages of the embodiment Illustrated in 
Rgure 8 is shown in Rgure 9. A soft cannula side 
port button infuser 310 has a central hub 348 
mounted in a domed base 346 which Is attached to 

25 the epidenmis 38 by the use of a layer of pressure- 
sensitive adhesive 332. The central hub 348 has a 
soft cannula 314 connected thereto in a matter 
substantially similar to that described above in con- 
junction with Rgure 8, as well as the primary 

30 embodiment of the present invention shown in Rg- 
ures 2 and 4. Two septum layers 352, 354 are 
mounted in the central hub 348 and held in place 
by a cap 356, as discussed above. The Introduc- 
tion of the soft cannula side port button Infuser 310 

3S to the patient Is exactly as discussed at>ove In 
conjunction with Rgure 8. 

The soft cannula side port button infuser 310 of 
Rgure 9 differs from the device shown in Rgure 8 
in ttiat it has a side port for admttb'ng the fluid to 

40 the central hub 348. Two additional septum layers 
392,394 are mounted In tfie central hub 348 at a 
location In a side of tiie central hub 348 which Is 
open. The septum layers 392,294 are secured in 
the location in the side of the central hub 348 by 

45 an additional cap 396. 

A standard infusion set 386 fed by a delivery 
tube 388 and having a straight 27 gauge needle 
may be used to supply tiie soft cannula side port 
button Infuser 310. The straight needle 390 Is In- 

60 serted through the septum layers 392,394, so that 
the needle 390 is In communication with the inte- 
rior of ttie central hub 348. It shoukJ be noted tiiat 
the domed base 346 does not extend completely 
around the central hub 348. with an opening being 

55 left in the domed base 346 around the cap 349. It 
may be appreciated tiiat the soft cannula side port 
button infuser 310 illustrated In Rgure 9 has tiie 
lowest profile of any of the devices discussed in 

10 
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this specification, since the infusion set 386 is 
connected to the device at the side thereof. There- 
fore, it may be seen that the soft cannula side port 
button Infusion 310 illustrated in Figure 9 pos- 
sesses the same advantage of the device litus- s 
trated in Figure 8, namely that it facilitates conve- 
nient disconnection and reconnection of the device 
to a source of fluid. 

Because of the simplicity of the injection set 10 
described above, it can be used as a disposable io 
device which may be conveniently used by the 
patient without the need of medical assistance from 
a nurse or doctor. After appropriate usage, it may 
be discarded. A typical use of the injection set 10 
will be by diabetics who receive a controlled does 75 
of insulin from an external insulin infusion pump. 
The patient need only load the external infusion 
pump with the source of fluid and connect it to the 
injection set 10, prime the injection set 10, and 
then insert the Injection set 10 at an appropriate 20 
skin location. This entire operation may be com- 
pleted in a very short time period (e.g. less than 60 
seconds). With the miniaturised external infusion 
pumps now available, and with an injection set as 
described herein, it is unlii<ely that anyone other 25 
tiian the patient will know or be able to determine 
that an infusion pump and injection set 10 are 
being used. 

Claims 30 

1. A subcutaneous Injection set (10) comprising a 
housing, a hollow needle (14) protruding from 
tiie housing and means (18,50) for connecting 
a source of fluid to tiie needle (14); the hous- as 
ing including a hub (48) having a chamber (50) 
therein, and self-sealing means (52, 54) for 
enclosing the chamber (50) at tiie top of the 
hub (48); the needle (14) comprising a soft or 
flexible cannula having a lumen (58) which is in 40 
fluid communication with the chamber (50) 
within the housing, and an insertion needle (22) 
for inserting the protruding portion of the can- 
nula (14) Into a subcutaneous layer (42) of tiie 
patient, tiie insertion needle (22) passing re- 45 
movably tiirough the self-sealing means (52, 
54) at the top of the hub, tiirough tiie chamber 
(50) and through the lumen (58) of the soft 
cannula with a tight fit, the insertion needle 
(22) having a sharpened tip extending beyond so 
the length of the soft cannula when the inser- 
tion needle (22) is fully inserted through tiie 
housing, tiie self-sealing means (52, 54) seal- 
ing tiie top of tiie hub (48) when the insertion 
needle (22) is withdrawn therefrom, charac- 66 
tensed in tiiat tiie housing comprises a holding 
pad (12) witii a substantially flat base (16) for 
placement on tiie skin (38) of a patient at an 



injection site, means (32) for removably secur- 
ing tiie holding pad (12) to the skin of a 
patient; and in which the hub (48) is mounted 
on top of tiie holding pad (12) and the soft 
cannula extends from the chamber (50) 
through the hub (48) and the holding pad (12). 

2. An injection set as claimed in Claim 1 charac- 
terised in that tiie self-sealing means com- 
prises a septum (52) made from a plerceabie 
resilient resealable sut>stance. 

3. An Injection set as claimed in Claim 2 charac- 
terised by compression means (54) for sub- 
jecting tiie self-sealing septum affixed to the 
upper side of the housing to constant com- 
pressive forces, whereby any hole made in tiie 
septum (52) by the insertion needle (22) is 
tightly cbsed by compressive forces, once the 
insertion needle (22) is removed. 

4. An injection set as claimed In Claim 3 charac- 
terised In that tiie compressive forces include 
both radial compressive forces and shearing 
compressive forces acting on tiie septum. 

5. An Injection set as claimed in Claim 3 or Claim 
4 characterised in tiiat tiie compression means 
includes a cap (54) which is affixed to the 
upper side of the housing (12) over the septum 
(52) in a way which exerts a compressive force 
on the septum (52), the cap having a small 
hole tiirough which tiie insertion needle (22) 
may be inserted. 

6. An injection set as claimed in any preceding 
claim characterised by a fluid inlet to the 
chamber (50) tiirough a side of the housing 
adjacent to and between tiie base (16) and 
upper side of the housing (12). 

7. An Injection set as claimed in Claim 6 charac- 
terised in tiiat tiie fluid inlet Includes a flexible 
tube (18) in fluid communication witit the 
chamber (50) within tiie housing (12), tiie flexi- 
ble tube (18) extending from tiie side wall of 
the housing (12) at an angle which is substan- 
tially parallel to tiie flat base (16). 

8. An injection set as claimed In Claim 6 characr 
terised in that the fluid inlet is closed by a 
second self-sealing septum (392) through 
which an infusion needle (390) may be remov- 
ably inserted. 

9. An injection set as claimed in any preceding 
Claim characterised in that the means for de- 
tachabiy securing tiie fiat base (16) of tiie 
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housing (12) to the skin (38) of the patient, 
comprises an adhesive layer (32) placed on 
the flat base (16). 

10. An injection set as claimed in any preceding 
claim characterised by means for priming the 
Injection set when the chamber (50) is con- 
nected to a source of fluid prior to insertion of 
the insertion needle (22) and the soft cannula 
(14) into the skin (38) of a patient, the priming 
means comprising a passage (62,64) between 
the tip (24) of the insertion needle (22) and a 
section of the insertion needle (22) within the 
chamber, the passage (62,64) being in fluid 
communication with the chamt)er. whereby all 
• air or other gases within the fluid chamber may 
escape through the passage (62,64) when the 
tip (24) of the insertion needle (22) is held so 
as to point upwards with respect to the skin of 
the patient as fluid is introduced under pres- 
sure into the chamber. 

Revendioations 

1. Apparel! d'injection sous-cutanee (-10) compre- 25 
nant un logement, une aiguille creuse (14) qui 
est saillante sur la logement et des organes 
(18, 50) de raccord d'une source .de fluide h 
Talguiile (14) ; le logement comportant un cy- 
llndre (48) renfermant une chambre (50) et des 30 
§ldments auto-obturateurs (52. 54) destines h 
fermer la chambre (50) au sommet du cylindre 
(48) ; Taiguille (14) comprenant une canule 
souple ou flexible comportant un passage (58) 
qui communique avec la chambre (50) situ^e 35 
dans la logement pour le passage de fluide, 
ainsi qu'une aiguille dMnsertion (22) destlnee a 
faire p^netrer la partie saillante de la canule 
(14) dans une couche sous-cutar)6e (42) du 
patient, Taigullle d*insertion (22) passant de 40 
maniere amovible h travers les ^i^ments auto- 
obturateurs (52, 54) situ^s au sommet du cy- 
lindre. par la chambre (50) et dans le passage 
(58) de la canule souple dans laquelle elle est 
ensenn^e ^troitement, Talguille d'insertlon (22) 45 
comportant une pointe 6ffil§e qui se prolonge 
au-del^ de la canule souple lorsque raiguiile 
d*insertion (22) est enti^rement introdulte dans 
le logement, Ie$ ^I4ments auto-obturateurs (52, 
54) assurant I'^tancheite au sommet du cylin- so 
dre (48) lorsque raiguiile d'lnsertion (22) en est 
retiree, caract^risS en ce que le logement 
comporte un tampon de retenue (12) ayant 
une base sensiblement plane (16) destines h 
§tre plac^e sur la peau (38) d'un patient au 55 
lieu d'injection. un moyen (32) de fi)cation amo- 
vible du tampon de retenue (12) h la peau d'un 
patient ; et en ce que le cylindre (48) est 



montd au sommet du tampon de retenue (12) 
et la canule souple part de la chambre (50) et 
passe par le cylindre (48) et le tampon de 
retenue (12). 



4. Appareil d'injection selon la revendlcation 3, 
caract4ris4 en ce que les forces de compres- 
sion comprennent aussi bren des forces de 
compression radlale que des forces de com- 
pression agissant en cisaillement, qui s'exer- 
cent sur la cloison. 

5. Apparel! d'injection selon la revendlcation 3 ou 
4, caracteris^ en ce que les Aliments de com- 
pression comprennent un capuchon (54) qui 
est fix6 au cote sup^rleur du logement (12), 
au-dessus de la cloison (52), de maniere k 
exercer une force de compression sur la cloi- 
son (52). le capuchon comportant un petit trou 
par lequel I'aiguille d'insertlon (22) peut §tre 
Introdulte. 

S. Appareil d'injection selon i'une quekx>nque des 
revendioations pr^c^dentes, caract^ris^ par 
une entree de fluide dans la chambre (50) par 
un cote du logement qui est voisin de et situ§ 
entre la base (16) et la co\& sup^rleur du 
logement (12). 

7. Appareil dMnjection selon la revendlcation 6, 
caract^risd en ce que I'entr^e de fluide com- 
prend un tube flexible (18) qui communique 
avec la chambre (50) sltu^e dans la logement 
(12) pour le passage de fluide, le tube flexible 
(18) partant de la parol lat^rale du logement 
(12) sous un angle qui est sensiblement parai- 
I6le k la base plane (16). 

& Appareil d'injection selon la revendlcation 6, 
caracteris^ en ce que I'entr^e de fluide est 
ferm^e par une seconde cloison auto-obturante 
(392) h travers laquelle une aiguille d'anrh/^e 



5 

2. Appareil d'injection selon la revendlcation 1, 
caracterise en ce que les elements auto-obtu- 
rateurs consistent en une cloison (52) faite 
d'une substance elastique pouvant etre perc^e 

70 et assurant le retabllssement de I'^tanch^ll^. 

3. Appareil d'injection selon la revendlcation 2. 
caract^ris^ par des elements de compression 
(54) destines ^ soumettre la cloison auto-obtu- 

75 rente fix§e au c6t6 sup^rleur du logement k 
des forces constantes de compression, de ma- 
niere que tout trou fait dans la cloison (52) par 
raiguiile d'lnsertion (22) solt ferm6 de manidre 
dtanche par les forces de compression apr6s 
20 que raiguiile d'lnsertion (22) a ete enievie. 
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(390) peut §tre introduite de maniere amovible. 

9. Appareil d'injection seton I'une queiconque des 
revendlcations precedentes, caract^rise en c© 
que le moyen de fixation amovible de la base s 
plane (16) du logement (12) h la peau (38) du 
patient comprend une couche d'adhesif (32) 
plac^e sur la base plane (16). 

10. Appareil d'injection selon Tune queiconque des io 
revendtcations precedentes. caracterise par 

des moyens d'amorgage de I'appareil d'injec- 
tion lorsque la chambre (50) est raccordee h 
une source de flulde avant Tintroductlon de 
raiguilte d'insertion (22) et de la canule souple 75 
(14) dans la peau (38) d*un patient, les moyens 
d'amorgage comprenant un passage (62, 64) 
entre la pointe (24) de I'aiguiile d'Insertlon (22) 
et une. section d© Taiguille d'insertion (22) qui 
est situ§e a I'interieur de la chambre, le passa- 20 
ge (62, 64) communiquant avec la chambre 
pour le passage de fluide, de maniere que tout 
air ou autres gaz sltuds h I'interieur de la 
chambre h flulde pulssent s'^chapper par le 
passage (62. 64) lorsque la pointe (24) de 25 
ralguille d'insertion (22) est tenue de maniere 
h etre orlentee vers le haut par rapport a la 
peau du patient au moment auquel du flulde 
est mtroduit sous pression dans la chambre. 

30 

Patentansprtiche 

1- Subkutanes Injektionsbesteck (10) mit einem 
GehMuse, einer aus dem Gehause vorstehen- 
den Hohlnadel (14) und Mitteln (18. 50) zur 35 
Verbindung eIner FlUssigkeitsquelle mit der 
Nadel (14), wobei das GehMuse ein Zwlschen- 
stOck (48) mit einer Kammer (50) und selbst- 
dichtende Mittel (52, 54) zum AbschluB der 
Kammer (50) am oberen Ende des Zwischen- 40 
stocks (48) aufweist und die Nadel (14) eine 
welche oder flexible KanQle mit einem Lumen 
(58). das In RUssigkeitsverbindung mit der 
Kammer (50) Innerhalb des Gehauses steht, 
und eIne Injektionsnadel (22) zur BnfUhrung 45 
des vorstehenden Abschnltts der KanOle (14) 
in eine subkutane Schicht (42) des Patienten 
umfa^, wobei die Injektionsnadel (22) ver- 
schieblich durch die selbst-dlchtenden Mittel 
(52, 54) am oberen Ende des ZwischenstUk- so 
kes, durch die Kammer (50) und mit einem 
festen Sitz durch das Lumen (58) der weichen 
KanOle verlduft und eine scharfe Spitze auf- 
weist, die Qber die Lange der weichen KanQle 
hinausragt. wenn die Injektionsnadel (22) voll- 65 
stMndig durch das Gehause hindurchgefuhrt 
ist, wobei die selbst-dlchtenden Mittel (52, 54) 
das obere Ende des Zwischenstticks (48) ab- 



dichten, wenn die Injektionsnadel (22) aus die- 
sem wieder herausgezogen wird, dadurch ge- 
kennzeichnet, da/3 das Gehause ein Haltekis- 
sen (12) mit einer Im wesentlichen flachen 
Grundflache (16) zur Auflage auf die Haut (38) 
eines Patienten an der Injektionsstelle und Mit- 
tel (32) zur losbaren Befestigung des Haitekis- 
sens (12) auf der Haut eines Patienten umfaBt, 
dai3 das ZwischenstOck (48) oben am Haltekis- 
sen (12) angebracht 1st und 6aB die welche 
KanOle von der Kammer (50) durch das Zwi- 
schenstOck (48) und das Hattekissen (12) hin- 
durch verlauft. 

Z Injektionsbesteck nach Anspruch 1. dadurch 
gekennzeichnet, da0 die selbst-dichtenden Mit- 
tel ein aus einer durchstoBbaren, fedemden, 
wieder abdichtenden Substanz hergestelltes 
Septum (52) umfassen. 

3. Injekttonsbesteck nach Anspruch 2, gekenn- 
zeichnet durch Druckmittel (54) zum Aufbrln- 
gen von konstanten Druckkraften auf das an 
der Oberselte des Gehauses befestigte, selbst- 
dichtende Septum, wobei jedes durch die In- 
jektionsnadel (22) im Septum (52) erzeugte 
Loch durch Druckkrafte wieder dicht verschlos- 
sen wird, wenn die Injektionsnadel (22) entfemt 
wIrd. 

4. Injektionsbesteck nach Anspruch 3, dadurch 
gekennzeichnet, dafl die auf das Septum wir- 
kenden Druckkrafte sowohl Radial-, wie auch 
Scher-DruckkrSfte umfassen. 

5. Injektionsbesteck nach Anspruch 3 oder 4, da- 
durch gekennzeichnet. daB die Druckmittel 
eine Kappe (56) umfassen, die an der Obersel- 
te des Gehauses (12) Ober dem Septum (52) 
derart befestigt ist, dais eine Druckkraft auf das 
Septum (52) ausgeObt wird, wobei die Kappe 
ein kteines Loch aufweist, durch das die Injek- 
tionsnadel (22) einfUhrbar ist. 

6. Injektionsbesteck nach einem der vorhergehen- 
den AnsprUche. gekennzeichnet durch einen 
RUssigkeitseinlaB zu der Kammer (50) durch 
eine Gehausesette in der Nahe der Grundfla- 
che (16) sowie zwischen dieser und der obe- 
ren Seite des GehSuses (12). 

7. Injektionsbesteck nach Anspruch 6. dadurch 
gekennzeichnet, da0 der FlOsslgkeitseinlal) ein 
flexibles Rohr (18) umfa&t, das In Strdmungs- 
verbindung mit der Kammer (50) im GehMuse 
(12) steht, wobei das flexible Rohr (18) von der 
Seitenwand des Gehauses (12) aus in einem 
WInkel verlauft, der im wesentlichen parallel 
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zurflachen GrundflSche (16) liegt 

& fnjekOonsbesteck nach Anspruch 6, dadurch 
gekennzeichnet, 6aB der ROssigkeitseinlae 
durch em zweites selbst-dichtendes Septum s 
(392) verschtossen ist, durch das eine Infu- 
sionsnadel (390) herausnehmbar eingefQhrt 
warden kann. 

9- Injektionsbesteck nach einem der vorhergehen- io 
den Anspriiche, dadurch gekennzeichnet, dafl 
die Mittel zur losbaren Befestigung der flachen 
QrundflMche (16) des Gehauses (12) auf der 
Haut (38) des Patienten eina auf der flachen 
Grundflache (16) angeordnete Haftschtcht (32) i& 
umfessen. 

10. Injektionsbesteck nach einem der vorhergehen- 
den Anspriiche, gekennzeichnet durch Mittel 
zur Vorbereitung des Injektionsbesteckes, 20 
wenn die Kammer (50) vor dam BnfOhren der 
Injektlonsnadel (22) und der welchen KanQie 
(14) in die Haut (38) eines Patienten an eine 
FIQssigkeitsquelle angeschlossen ist, wobei die 
Vorbereltungsmlttel einen in Stromungsverbin- 25 
dung mit der Kammer stehenden DurchlaB (62, 
64) zwischen der Spitze (24) und einem Ab- 
schnitt der injektlonsnadel (22) innerhalb der 
Kammer umfassen, wodurch samtliche Lufl 
Oder andere Gase innerhalb der FIQssigkelts- 3a 
kammer durch den DurchlaB (62, 64) entwel- 
chen konnen, wenn die Spitze (24) der Injek- 
tlonsnadel (22) in bezug auf die Haut des Pa- 
tienten Uber dieser gehalten wird, sobald FiUs- 
slgkeit unter Druck in die Kammer elngelassen 35 
wIrd. 
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